Substance P reduces apoptotic cell death possibly by modulating the immune response at the early stage after spinal cord injury.
Previously, we have reported that substance P (SP) enhanced functional recovery from spinal cord injury (SCI) possibly by the anti-inflammatory modulation associated with the induction of M2-type macrophages at the injured lesion. In this study, we explored the cytokine expression profiles and apoptotic cell death in the lesion site of the SCI after an immediate intravenous injection of SP. SP injection increased the levels of interleukin-4 (IL-4), IL-6, and IL-10 at day 1 after the SCI approximately by 2-, 9-, and 10-folds when compared with the control SCI, respectively. On the basis of double immunofluorescence staining with IL-10 and CD11b, activated macrophages or microglia expressing IL-10 appeared in the margin of the lesion site at day 1 only after the SP injection. This SP-mediated alteration in the lesion microenvironment was shown to be associated with the lower cell death of neuronal cells at day 1 and oligodendrocytes at day 5 by terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay, which was also accompanied by a decrease in caspase-3 activation. These findings suggest that SP may reduce the inflammation-induced secondary cell death, possibly through immune modulation at an early stage after the SCI.